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EXECUTIVE SUMMARY

A. Introduction
An important objective of EPA’s High Production Volume (HPV) chemica chdlenge
program is the gahering and public rdease of basc hazard information on those
chemicas manufactured a high volumes in the United States. Ciba Specdty
Chemicds has agreed to participate in this program and hereby submit for review and
public comment our available data and test plan for Irganox 259.
B. General Substance Information

Chemicd Name: 1,6-Hexamethylene bis (3,5-di- (tert)- butyl-4- hydroxyhydrocinnameate)

Appearance: White to off-white crystaline powder.

Chemical abstract Service Registry Number: CAS# 35074-77-2

Common Name/ Trade Name: Irganox 259

Chemicd Formula: C40H6206

Molecular weight: 639.0
Structure:

HO

OH



C. General Uselnformation

1,6-Hexamethylene bis (3,5-di- (tert)- butyl- 4- hydroxyhydrocinnamate), commercialy
known as Irganox 259, is a sericaly hindered phenolic antioxidant. Irganox 259 isa
dtabilizer for organic substrates such as plagtics, synthetic fibers, and €lastomers.

This product has been cleared by the FDA for use in polymers, resns or adhesves
intended for food contact applications [21 CFR (Code of Federa Regulations)
§178.2010]. Irganox 259 dso has FDA clearance for lubricants with incidental food
contact.

Sdes of Irganox 259 are to indudtrid users only. The polymer industry has a record of
safe use of additives such as Irganox 259 and worker exposures are considered minimal.
Industrial Hygiene programs and Responsble Cared practices are the norm throughout
the industry and it is the experience of Ciba Specidty Chemicas that its cusomers
handle such products in a careful and conscientious manner.  Ciba distributes Materid
Safety Data Sheets (MSDYS) that present detailed hazard data and provide directions for
safe handling. Ciba has established an Internad Exposure Limit for airborne exposure for
Irganox 259 of 10 mg/nT for particulate matter; this information is aso communicated
on the MSDS. After Irganox 259 is incorporated in the polymer matrix it is rdativey
immobile and release-exposure to humans or the environment is considered minimdl.

Environmenta Endpoints

Exigting ecotoxicology data for this chemicd indicate that there is low concern for acute
toxicity to fish, aguatic plants and aguatic invertebrates. The solubility of the compound
is very low and resdues that enter aguatic sysems will likey become bound to
sediment. The materid is not readily biodegradable, however, environmenta exposures
are expected to be negligible.

A hydrolyss sudy has not been conducted. The very low water solubility of the
compound makes such testing impractica or impossible. The low water solubility of the
materid ds0 makes it unlikedy that hydrolyss would be a ggnificat route of
environmenta degradation. No testing is proposed for this endpoint.

Toxicology Endpoints

Avalable mammdian acute toxicity data indicates very low toxicity by ord, dermd or
inhalation exposure. Based on OECD procedures, the requirement for reproductive and
developmentd toxicity data is fulfilled by condderation of the available developmenta
sudy and the anadyss of mde and femde reproductive organs in severd repeat-dose
toxicity dudies.  This information demondtrates that Irganox 259 is not teratogenic and
it does not impact reproductive organs, even a high exposure levels. Additiondly, the



compound is not mutagenic or clastogenic and chronic testing indicates it is not
carcinogenic. Subchronic testing has shown effects on liver and thyroid a high doses.
All toxicology endpoints are fulfilled.

Condudons

The available data are sufficient to meet the requirements of the HPV challenge program
and no additiona testing is proposed.

For additiond supporting data relating to hindered phenol antioxidants, informetion
presented for the HPV Hindered Phenol Category, sponsored by the American
Chemistry Council, should be reviewed.



SUMMARY TABLE

CAS No. 35074-77-2

PHYSICAL/CHEMICAL DATE RESULTS FULFILLS
ELEMENTS REQUIREMENT
Melting Point 1989 104-108 °C Yes
Boiling Point 2001 654.41 °C Yes
Vapor Pressure 2001 1.75 x 10" mm Hg Yes
Partition Coefficient 2001 Log Kow > 11.74 (estimated) Yes
Water Solubility 2001 3.3x 107 mg/ L (estimated) Yes
ENVIRONMENTAL FATE
AND PATHWAYS
ELEMENTS
Photodegradation 2001 For reacpon with hydroxyl raglcal, Yes

predicted rate constant =

47.0 x 10" cm*molecule-sec

predicted halflife = 2.73 h

Stability in Water 2001 | Low solubility makes testing of stability Waiver
in water impractical. EPIWIN model
could not evaluate this structure
Predicted distribution using
Level Ill fugacity model
. Air 0.0118 %
Fugacity 2001 Water 1.1 % Yes
Soil 41 %
Sediment 57.9 %
Persistence = 677 h
. . Not biodegradable
Biodegradation 1989 10 mg/L: 1% in 28 days Yes
20 mg/L: 1% in 28 days

ECOTOXICITY
ELEMENTS
Acute Toxicity to Fish 1988 LCso (96 h) > 100 mg/L Yes
Toxicity to Aquatic Plants 1992 ECso (0-72 h) > 100 mg/L Yes
Acute Toxicity to Aquatic 1988 ECso (24 h) > 100 mg/L Yes

Invertebrates




SUMMARY TABLE (CONTINUED)

CAS No. 35074-77-2

HEALTH ELEMENTS DATE RESULTS FULFILLS
REQUIREMENT
1. Acute Toxicity 1969 Rat: LDsg (Oral) > 5,000 mg/kg Yes
1969 | Rabbit: LDso (Dermal) > 10,000 mg/kg Yes
1973 Rat: LDsq (Inhalation) > 1700 mg/ m> Yes
2. Genetic Toxicity
In Vitro 1978 Ames Test —
(Ames) Salmonella typhimurium: No increase
. : . . . Yes
in mutations with or without metabolic
activation (at doses of 0.2, 2.0, 20, 200
and 2000 ig/ plate)
In Vivo 1978 No dominant lethal effect Yes
(Dominant Lethal Assay)
3. Repeated Dose
Toxicity
A. Subchronic Toxicity
i) 90-Day dietary toxicity NOEL < 1000 ppm
study in rats 1971 Thyroid Yes
) i?l;'ga3i’nd§2ry toxicity | 1979 NOEL < 2000 ppm Yes
y Thyroid and Liver
iii) 90-Day dietary toxicity | 1975 NOEL = 400 ppm Yes
study in rats Thyroid and Liver
iv) 90-Day dietary 1976 NOEL = 1500 ppm Yes
toxicity study in dogs Liver
B. Chronic dietary toxicity 1982 NOEL = 150 ppm (food consumption) Yes

study in rats

NOAEL = 450 ppm
(Not carcinogenic)




DATE

RESULTS

FULFILLS
REQUIREMENT

4. Reproduction and

Developmental
Toxicity
A. Developmental 1978 NOEL = 2000 mg/kg Yes
Toxicity No teratogenic effect.
B. Reproductive Toxicity No effect on reproductive organs in Yes

sub-chronic and chronic tests.






